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Fthyl parathion is one of the oldest ond
most widely used organophesphate pesticides,
It's very high mammalian toxicity limils
its usefulness, In the H-vear period, 1970
thrroupgh 1975, there were 351 occupationnl

exposures to parathion reported by phyvsicians

in California. Sixty-cight ol these oxpos—
urcs occurred in 1875, There were 912,000
pounds of ethyl parathion applied to Calif-
ornia crops that year,

MATERIALS AND METHODS

Califernia is the only state that has a
compulsary occupational injury reporling
syatem. In addition to the medical reports
submitted on the symptoms, diagnosis and
medical care provided, many of the posti-
cide ineidents receive lollow—-up Field in-
vestiputions; Lhis is particularly Lreae ol
Lim more soricus poisonings, The oirprino-
phosphates in general and ethyl poarualhion
and movinphos (Phosdrin) in particulur are
responsible [or most of the serious poison-
ings., The 68 medical reports received
from physicians in 1975 and the follow-up
investigations that implicated ethyl para-
thion as the probable cause of the illnes-
ses were studied. Data on these cases is
sunmarized,

RESULTS

Field Worker Multiple Poisoning

In the only incident thal involved multi-~
pie ekposure, 17 field workers slept uat
night in a grove that had bheen previously
treated with ethyl parathion and was posled
with warning signs to stay ocut for 21 days.
Along with three others, these 17 workers
also entered two fields in advance of ihe
cxpiration ol the 2l1-day satety interval,
One field was reentered 1 day early, the
other was reentered 5 days too early, Six-
teen workers eventually developed symptloms
typical of organophosphate poisoning, 3 of
which were hospitalized overnight. Dlasma
cholinesterase values for 19 of (hese 20
workers were below the lowoer end of the
niormal range,

Thiz particular incident
different violations of California's pesii-
cide regulations.  Legal action was takon
aganinst the grower because ol: too early
reentry, one field, one day; too early re-
entry, one field, five days; failure to
make prior arrangements for medicaol Cire
Tiwilure to take 11l employees to o physi-—
cian; failure to post warning signs in an

involved six

appropriate foreipn language; and making

I'alse records.

ITndividual Cases

A ground applicator became ill atfter
wind blew parathion sprav in his face., He
cxperience weakness, salivation, and naus-
ea. Although he was wearing all the re-
quired protective clothing, the employee
digd not discontinue spraying even though
the wind was continuing to blow parathion
in his direction. He was treated and lost
work time because of parathion poisoning.

An emplovee started fecling nauseous afi-
er loading and applying parathion. Although
not hospitalized, he mis:=ed work due to this
CcXpossure,

A ranch foreman, making minar repairvs to
wLospray rig that hod been used to spray patr-—
athion, was treated for parathion poisoning
and missed work.

An employee was sent to the hospital after
hecoming nauseated when spraying with para-
thion, All the required safety equipment
had not been issued or worn although the
employer and employee knew they were requir-
ad.

A ground applicator developed parathion
poisoning after spraying with parathion for
about 4 hr 1 dayv. The emplovee used all ro-
quired safety equipment and avoided drift.
He had worked with this pesticide for 41 hr
in the previous 30 days, =o this could have
been a case of chronic peisoning.

A pround applicator experienced parathion
poisoning and missed work after spraving
parathion without a respirator, even though
all protective clothing was available,

An employee mixing and loading parathicn
experienced nausea and vomiting, developed
organophosphate poisoning, and was hospital -
ized for 3 days. All safety eguipment was
provided, but it may not have been properly
lisad.

An aerial applicator experienced a severs
headache, vertigo, and extremc weakness aft-
er apparently flying through drift from his
own plane while round-~robining with a pari-
ner, This was diagnosed and treated as par-
athion poisoning,

A field worker walked fhrough an orange
prove that had been treated with parathion
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v Few hours easlier,  Ho expericonced noausea
amd vomiting Jor- 2 davs and was diagnosed
and treated for parathion poisoning, The
prmptoyee sald he did not netice signs tel-

fing of the daonger of entering the grove.

A farm mechanic sbtarvted vomiting and devel-
sped parathion poisoning after doing some
TR cutting with a torch on a sprayver that
had residuad parathion on it,  He had not
bBoen workiny in o well-ventidlated aren nor
tud he been intormed of Lhe possibhloe danpger
invelved,

A ground applicator developed a headache
entl became nauscous after sprayving with par-
athion. He had been provided with and used
all safety. eguipment, but developed para-
thion polsoning in =@pite of this,

A mixer/loader had DBeen working for about
3 hr with purathion whoen be became nauseated
-and weak and had to be hogpitalized for 2
davs for parathion poisoning.

A ground applicator apilted some parathion
o his hands and i led to wissh immediately,
He expericnee nausca, began vomiting, and
was hespitailized for 2 days for parathion
polsoning.

An employee was bagging parathion at a
chemieal plaat., He experienced labored
broathing and heuvy perspiration, was hos-
pitalized in an inreonsive care ward for 1
duy and received follow-up treutment for
parathion poisoning.

A laborer in a manufacturing plant was
cleantng out material ihat had been utilimed
The previous day Lo formalate wetiable parn-
thion, He experienced musculur tremors uand
was hospitalized for 3 days lfor parathion
perisoning.  Although he had been wearing all
the recommended safcty cquipment at the
time, the plant was extremely hot. Therco
is also a possibility that he ingested some
parathion by contaminating his noon meal
with incompletely washed hands.

A mixer/loader became nauseated and vomi-
. ted after he smoked some cigarettes and
“ate his lunch while sitting on top of a
machine tank that he was using to mix para-
thion, He was hospitalized for 2 days. He
hnd been: issued all the recommended prolec-
iive equipment and be hind been trained in
1ts proper use, .

A worker moving nearly cmpty parathion
drums had some parathion spill on his skin.,
He suffered from pnauscea and fatipgue and
wis hospitalized for 1 week, missing a to-
tal of -2 weeks work as a result of parathi-
wh poisoning.,

A ground applicator was spraying parathi-
0. He became i1l and expoerienced headaclhc
and nausea which was dingnosed und treat-
v as organophosphiates waisoning,

ﬂiﬁ aleanup man in a formulating plant spil-

Ted parethion on hist fwee and atwo al lowoed
Lhe chemival Lo et on bis arm through the
slove pannthet that hoe was wearing, A fow
hours later, he bogan Teeling weak and stwri-
ed vomiting. This case was diagnosed and
treated ws parathion proisoning,

A mixer/inader picked some oranges will
contiminpred gloves he hud just previously
userl Lo mix parathion, He then pulled oflf
The ploves, peeled the oranges and ate
Fhem wibhout washing his bands.  He devioi-
oped whil was diagnosed as parathion poison-—
ing.

A worker, wearing all the recommended spl-
ety cquipment and helping to {ill a spray
tank with parathion, started o feel weak
after ubout 4 hr.  He was subsequently hos-—
pitalized Tor abont a week wilh what was
diagnnsed as parachion poisoning,

Msability periods for the 1975 exposures
to parathion are provided in Table 1.

TABLE i - PERIODS OF DISABILITY FROM OCCUPATIONAL EXPO-
L SURE TO PARATHION [N CALIFORNIA IN 1975

ﬂgfﬁiln!ized, 17 Workers
1 worker for 1 day,
P worker for 2 days and subseguently missed 2 wecks
WOEK,
3 workers for 2 days (1 worker also missed 30 days
work) .
2 workers for 3 days,
1 worker For 3 days and subsequently missed 20 days
work,
t worker For A days and subsequently missed 7 days
work,
1 warker 5 days,
warkaer for } days and to miss 14 days work,
Towaorker in intensive care for 1 day, total stay
indefinite.
1 worker for greater than 5 days.
4 workers for an indefinite period of time.

Although all the reports did not state how long the
emp toyee was out of work, all workers Tisted missed
at least 7 days of work in addition to their hospital-
izalion., It was also assumed that if some type of
wark was resumed, it did not involve exposure to or-
ganophosphates or carbamates for at least 30 days be-
yond the onset of illness in order to allow the chol~-
inesterase enzyme tevels to return to legal levels.

11! But Not Hospitalized, 51 Workers
5 workers missed 1-3 days work.
4 workers missed 2 days work,
1 worker missed 4 days work.
3 oworkers miseed 7 odays work,
13 werkers missed work bul reports did nolt stale how
lang.
20 workers did not miss any work.
5 reports did not give adequate information.

DISCUSSION

Fihy ) parathion continues to enuse human
ilTlnesses in numbers of persons exposed as
users and ield workers Far outl of propor-
Liom Lo itls usapge as compared Lo other nes-
Lticidos, It wus one of the first organc-
Phosphale pesticides registered and it has
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only a small safety factor between its kill-
ing potential Tor inscets and its dormul
tuxicity ratings for man. Not all ooeapin-
tional incidents of emploved persons ale
reported.  This pesticide is also widely
uscd on smaller farms that may nol have om-
ployees; pesticide-realted exposures nol in-
volving employvees are usually not reported,
It has also become apparent through tho ex-
perience of medical supervisors Lhat para-
thion and mevinphos (Phosdrin) are respon-
sible for the majority of the serious ovgan-
ophosphate occeupational exposures in Cali-
forina in which there is significant cholin-
eslerase depression without the develupment
of c¢linical symptoms. Althoug this is
very effective pesticide, it has to be uscd
with great care Lo avold adverse human ol-
fects,

A number of combined approaches have been
ol are going to be put into eflfecl to limit
the hazards of parathion usapoe:

1. Labeling - The labels currently reqguir-
ed for parathion are the best in use today
that specifically warn of the hazards en-
countered by user and give measures neces-
sur¥V to avoid the hazards. Conscientious
adherence to the label requirements will
usually, but not always, prevent excess hum-—
an eXNOSUre.

2. Restricted Use Classification - Requiring
permits for use of parathion has limited its
usce to persons more likely to use it covrrect-
ly.

3. Additional Repulations on Usige - AlLhou-—
gh occasional use in accord with Lhe label
usually does not result in adverse human
ef{eels, it has been desirable to prolect

ihe frequent user of parathion Trom adve
health effects by medical supervision, I'r
quent testing for cholinesterase, use of
clean outer clothing daily, and other sule
work practicoes,

4, Closed System Mixing and Loading - kven
careful and gualified users have spillage

of small amounts of liquid from time to time.
This is a serious hazard with parathion be-
cause of the ease with which it passes
through human skin, Closed svstem handling
ol liquid formulations can minimize this
risk.

5. Dusty Weltable and Soluble Powders -
Inhalation hazards need additional uatbtten-=
ticon. A tight standard for lack of dusti-
ness should be met or these formulations
should only be sold in water soluble pack-
ages that can be put directly into the mix-
ingy tank.

G. I'rotection of Ground Applicalors — A-
huve B T it ds diflfienll to keep the ro-
inired complete body suiting on the driver

nf an open cab application vehicle, Singe
protective genr that will heat-stress Lhe
worker is dangerous, this work should not

be continued above 85 F uanless cnoled air

ig provided under the suiting or a protce-
tive cab is available,

7. Field Worker Poisoning Prevention - It

iy possible to enter most Tields {or neces-
sary work as soon as pesticide spray hax
dired or the dust has settled, as long us

contact with treated foliage is avoided,

A wnit of 1 hour is all that is necessary
(o1 most pesticides., There are episodes

in persons who have entercd parathion-treut-
ecd proves or fields und have been poisoned
even though ptant contact wax carefully
avoided. Labels should prohibit any entry
Tor 24 hr unless the full applicator suit-
ing is worn, Since parathion breaks down
on foliage and in dry soil te the more tox-
ic paracxon, il is necessary to impose

long reentry safety intervals on some crops
and up to 45 days on citrus to protect field
workers., It may be desirable to increasc
this to 60 days. Adverse health effects
are rare when workers and cmployers adhere
to the regulations specifying these inter-
vals, :

8. Usage Recommendations - University per-
sonnel, entomologists, and pest control ad-
visers play key rvoles in determining when
and where parathion will Le used. Persons
muking recommendations should consider the
use of satisfactory alternate pesticldes
which are available for most of the uses
for which parathion 1s recommended.

9. Registration Status - The health and
safety problems of continued use of ethyl
parathion are so numerous and complex that
it appears prudent to consider phasing out
most of the uses of this pesticide within

5 years,

SUMMARY

There were 68 cases of human exposure re-
ported for ethyl parauthion in 1975 that in-
volved emploved persons. Existing label
regquirements and established rvegulations
are stringent and difficenit to lfollow for
this particular pesticide. 1In the five-
yvear period 1970 through 1975, there were
351 occupational exposures to ethyl para-
thion reported in Californin, 1In 1975,
921,000 pounds of eihvl parathion were
applied in California and obviously. large
numbers of persons handied this pesticide
adequately without 111 effecis. The po--
tential for parathion to poison humans,
however, cannot be overemphasized., The
ability of this pesticide to rapidly pass
through the skin is its najor safety hazs-
ard. In the 1975 series of humdn illness
cases, as in previous years, many workers
claimed they were not awore they had been
exposed to vapor or droplets of parathion,
Stringent requirements ave in =ffect and
these are contemplated to limit the haz-
ards., These include: Jabel reguirements,
restricted use classification., regulations
Lo pratect Lthe frequent yser unt adequit-
oly proteclted by labol vrequirementi s, clos-
od system mixing and loading, oliminacion
nf dustiness of wettable and souluble powd-
ers, protection Tor ground apvlicators
when the temperature is above 85 F, adher-
ing to reentry safety intervals, and alter-
nate pesticides whenover feasible. The
health and safety problems of ethyl para-
thien are so numerous and so complex that
it appears prudent to consider phasing out
mast of the uses of this pesvicide in
California within 5 years.
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